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Abstract. The study aimed to investigate the effects of tamarind seed huskextracts on the
inhibition of oxidation (IP) in soybean oil. The substances from the tamarind seed husk were
extracted by soaking and heating technology (Soxhtech) using methanol, acetone, and hexane.
The tamarind seed huskextracts obtained are crimson glossy solid powder with the average
weight about 26.88%. The total phenol examined by Folin-Ciocaleu method revealed the
quantity at about 120.63 mg/g dry matter of tamarind seed husk, accounted for 12.06%. The
oxidation inhibition of tamarind seed huskextracts in soybean oil was determined by Oxitest,
VELP Scientifica model 148. The oxidation formations during the induction period (IP) were
used as the indicators. In other words, the higher IP, the higher potentials of the antioxidants.
The 5x7 factorial in completely randomized design was used in this study. The first Factor was
five types of antioxidants comprised of soybean oil (control), soybean oil supplemented with
BHA+ethoxyquin0.2%, soybean oil supplemented with 0.5% ascorbic acid, soybean oil
supplemented with 0.5% tamarind seed husk extract, and soybean oil supplemented with 1.0%
of tamarind seed husk extract. The second Factor was 6 various storage durations including 0,
10, 20, 30, 40, 50, and 60 days. The results showed no synergic effects between the two
factors (P>0.05). However, the significant differences (P<0.05) were obviously noticed. The
best oxidation inhibitions were found in both 0.5% and 1.0% tamarind seed huskextracts with
the average IP readings at 5.42 and 5.33 hours, respectively. The IP readings from soybean oil
supplemented with BHA + etoxyquin, and with ascorbic acid were 5.06 and 5.05 hours,
respectively. The lowest IP was found in the control (4.21 hours). The longer the storage
durations, the lower the oxidation inhibition potentials (P<0.05). At the storage times at 0 and
10 days, the highest IP were obtained (5.97 and 6.06 hours, respectively), while the storage
times at 20, 30, 40, 50, and 60 days showed the IP values at 5.29, 5.01, 4.71, 4.24, and 4.14
hours, respectively.
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1. Introduction
Fat is the main constituent in the raw ingredients of various animal feeds. When stored at room
temperatures, fat undergoes reactions with oxygen leading to oxidation, and eventually free radicals.
This causes the deterioration of feed quality regarding odors, colors, and tastes. The palatability is
decreased,and the essential fats and fat-soluble vitamins are destroyed. Moreover, in severe cases, this
can be toxic to animals. In animal feed industry, the synthesized antioxidants such as BHA, BHT and
ethoxiquin are commonly used to inhibit oxidation in animal feeds. However, these antioxidants have
safety concerns of consumptions ( Pokorny et al. , 2001) . The European Union reported the
prohibitions of using ethoxiquin in all kinds of animal feeds to WTO (WTO, 2017). As a result, based
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on the agricultural food safety and consumer acceptance, more interests have been paid upon the uses
of natural antioxidants such as vitamin E and vitamin C. The main problems of these substances lie on
their instability and easy damages when exposed to heat, light and moisture. Tril et al (2014) reported
that seeds and seed coats of many tropical fruits are abundant with phenolic constituents, flavonoids
and anthocyanidin that have antioxidation features. Paksiri and Maitree (B.E. 2554) found polyphenols
including flavonoidsand polymericproanthocyanidins or condensed tannin or phlobatannin in tamarind
seed coat. The structure of these substances were flavonoids formed in long chains of flavan-3-ol or
flavan-3,4-diol (Sudjareon et al., 2005), which have higher potential in inhibiting oxidations than any
single phenols (Hagerman et al., 1998). Gu et al. (2003) found medium chains of procyanidin at 29.32
g/ kg and tannin chains at 101. 89 g/ kg in tamarindseed coat. The concentration of phenols and
flavonoids are considerably associated with free radical discharge activities and preventions of
oxidation stresses (Xu and Chang, 2007). Tsuda et al. (1995) stated that tamarind seed coat consisted
of 2-hydroxy-3’ , 4’ dihydroxyacetophenone, methyl 3,4 di hydroxybenzoate, 3,4
dihydroxyphenylacetate, and ( -) – epicatechin, while epicatechin was claimed as high potential
antioxidant (Luengthanaphol et al., 2004). The quantities of the antioxidants were heavily depended
on extraction techniques and chemicals used in the techniques. Siddhuraju and Becker ( 2007)
indicated that fresh tamarind seed coat and heat-dried tamarind seed coat extracted by methanol
showed the best potentials in inhibiting DPPH with the lowest IC50 at 39. 0 and 38. 7 mg/ ml,
respectively. This purpose of this study was to investigate the potentials of the antioxidants in
tamarind seed coat extracts in order to replace the imported synthesized antioxidants.
Objectives. To investigate the effects of tamarind seed husk extracts on the oxidation
inhabitation (IP) in soybean oil.
2. Materials and Methods
First, 100 grams of tamarind seed husk were ground and soaked in 800 ml methanol and acetone
mixture ( 1:1) for 24 hours, then sieved with cheesecloth to extract from residues and kept in dark
bottles. The residues were once again soaked in 800 ml methanol and acetone mixture (1:1) for 24
hours. The extracts obtained were kept in dark bottles. The residues were dried by dehydration in the
hood at the room temperature overnight. Then, 10 grams of residues were randomly sampled to be
further extracted with 80 ml hexane at 180°C by Soxhtech for 60 minutes, followed by washing for 60
minutes. The extracts were weighed and kept in dark bottles for further dehydration at 45°C to obtain
coarse extracts of hexane. The rest was extracted with 80 ml methanol and acetone mixture (1:1) at
180°C for 60 minutes and then washed for 60 minutes. The extracts were then weighed and kept in
dark bottles before mixing with the methanol-acetone extracts obtained at the first stage. After that,
they were dehydrated at 45°C by the rotary vacuum evaporator. The resultants, which were coarse
methanol-acetone extracts were analyzed for phenolic concentrations based on the Folin-Ciocalteu
method ( Singleton and Rossi, 1965 and Meda et al. , 2005) . Then, they were used to examine
oxidation inhibitions in soybean oil by Oxiterst, VELP Scientifica model SER 148 equipped with a
computer and oxygen. The experimental steps were as followed. First, 105 10-ml vials was filled with
10 ml soybean oil (experimental units). They were divided into 35 groups, 3 vials in each group for
each treatment (types of antioxidants and storage times). The 5x7 factorial in completely randomized
design was applied. Five types of antioxidants were treated as the first Factor including soybean oil
(control) , soybean supplemented with BHA+ethoxyquin0.2% , soybean oil supplemented with 0.5%
ascorbic acid, soybean oil supplemented with 0. 5% tamarind seed husk extracts, and soybean oil
supplemented with 1. 0% tamarind seed husk extracts. The second Factor was 6 storage times
comprised of 0, 10, 20, 30, 40, 50, and 60 days. The experimental units were mixed with antioxidants
with vortex instruments and kept at room temperatures at the certain times. After that, the induction
periods ( IP) of each experimental unit were measured by Oxitest, VELP at 100°C under 6-bar
compressed air ( 99.9% oxygen) . The data were collected and the different means of factors and
treatment combinations were compared according to Duncan’s New Multiple Range Test (Monchai,
B.E. 2544).
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3. Results and Discussions
3.1 Characteristics and Amount of Tamarind Seed Coat Extracts
The sticky substances obtained from tamarind seed husk extraction were formed into crimson
glossy solid powder with the average weight at 26.88%  (Table 1) and containing 9.12% (figures 1 and
2) after left to dry and kept at room temperatures for 3 days.
Figure 1. Tamarind seed husk extracts after drying with the rotary vacuum evaporator
Figure 2. Tamarind seed husk extracts after drying at room temperatures
Table 1. Descriptions of Tamarind Seed Husk Extracts
Sample No. Weight of tamarind
seed husk (grams)
Weight of extracts
(grams)
Extracts
(%)
1 100.98 25.27 25.03
2 100.89 30.90 30.62
3 100.88 25.00 25.00
means 100.92 27.06 26.88
3.2 Total Phenols of Tamarind Seed Husk Extracts
The estimates of total phenols in tamarind seed husk extracts were averaged at 120.63 mg/g dry
matter of tamarind seed husk or accounted for 12.06%  (Table 2) , which was lowered than those of
Benjamas et al.  ( B.E. 2557) who found at 221.74 mg/g. This may result from the differences of
tamarind types and varieties. The influences of other factors, for instance, types of processing in the
industry eg. roasting tamarind seeds for easily peeling can also play the important roles. In this study,
the tamarind seed husk were obtained from the factory using high heat for processing. It is possible
that protein combined with tannin or carbohydrate combined with tannin affects the solubility
( Siddhyraju and Becker, 2007) . Thus, to extract tannin from tamarind seed husk is likely more
difficult.
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Table 2. Quantities of Total Phenols from Tamarind Seed husk Extracts
tamarind seed husk extracts Total Phenols
(mg/g dry matter of tamarind seed
husk) ±SD
Total Phenols
(%)
1 105.82±2.09 10.58
2 139.47±0.56 13.95
3 116.61±0.31 11.66
Means 120.63±0.99 12.06
3.3 Oxidation Inhibition of Tamarind Seed Husk Exrtacts in Soybean Oil
Principles of Oxitest, VELP Function
In this study, Oxitest, VELP were used to measure oxidation inhibition potentials. The results are
based on the induction periods of oxidations ( IP) . When placing the samples in the chambers, and
close the lids, the instrument will increase the temperatures inside the chambers to the fixed
temperatures and then releases oxygen into the chambers under the designated pressures. After that,
the instrument starts to record the pressure of oxygen. When the oxidations take place, the pressure of
oxygen will be rapidly decreased and the IP readings from axis x and y in the graphs will be recorded
as shown in Table 3. The antioxidants with high potentials in inhibiting oxidations will have high IP
readings.
Figure 3. IP readings at various temperaturers when oxidations started
Source: Eurachem guidelines (2015)
The effect of types of antioxidants and storage times on oxidations in soybean oil revealed that
tamarind seed husk extractsat 0.5% and 1.0% had the highest antioxidation potentials with the average
IP readings at 5.42 and 5.43 hours, respectively. It is obvious that the longer the storage times, the
lower the antioxidant potentials (P<0.05). However, no synergic effects of types of antioxidants and
storage times were noticed (P>0.05) as shown in Table 3.
The higher antioxidant potentials of tamarind seed huskextracts at 0.5% and 1.0% compared
to other antioxidants in this study can be explained by the high concentration of phenolic
constituentspresenting in tamarind extracts. Various kinds of phenolic constituents including
flavonoids and polymericproanthocyanidins or condensed tannin in tamarind seed coat( Paksiri and
Maitree, B.E. 2554) work together, increasing the antioxidant potentials (Xu and Chnang, 2007 and
Zhang et at., 2006). Alternatively, they inhibit oxidation of fats (Claus et al., 2015) and have higher
antioxidant potentials than single phenol (Hagerman et al., 1998).
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Table 3 Effeccts of types of extracts and storage times on Induction Periods in oxidations of
soybean oil
storage
times
Antioxidants Means
control BHA +
ethoxyquin
0.2%
ascorbic
acid
0.5 %
TSH
extract
0.5 %
TSH
extract 0.5
%
0 5.19 6.37 6.04 6.18 6.14 5.97A
10 5.12 6.33 5.90 6.55 6.40 6.06A
20 4.29 5.62 5.37 6.05 5.66 5.29B
30 4.05 5.19 5.12 5.28 5.37 5.01C
40 4.45 4.20 4.61 5.30 4.97 4.71D
50 3.40 4.45 4.31 4.70 4.34 4.24E
60 3.24 4.08 4.28 4.54 4.47 4.14E
เฉลี่ย 4.21C 5.05B 5.06B 5.42A 5.33A
Letters in different rows or columns indicate significant diferences (P<0.05) C.V. = 6.20 %
Conclusions
The effects of types and storage times on inhibiting oxidations in soybean oil can be concluded:
1. Extracts obtained from tamarind seed husk was characterized as crimson glossy solid powder and
the average extracted quantity was 26.88%.
2. The average concentration of Total Phenols examined by Folin-Ciocaleu method was 120.63 mg/g
dry matter of tamarind seed husk, accounted for 12.06%.
3. Supplementing soybean oil with 0.5% and 1.0% of tamarind seed husk extracts showed the highest
IP readings, indicating the highest inhabitation of oxidations in soybean oil.
4. The storage times between 0–60 days revealed that the IP readings were gradually decreased when
the storage times were prolonged (P<0.05).
Recommendations
Since the tamarind seed husk extracts showed the high potential in inhibiting antioxidants in animal
feeds, alternative extraction methods are suggested to avoid the toxic residues from the solvents and to
reduce the production costs.
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